INTRODUCTION
It has been in operation since 1985 and there has never been an accurate experimental determination of the lattice parameters. Recent phasing measurements with the ring's stochastic cooling systems indicate there is a discrepancy between the design lattice and the actual lattice. It is difficult to fully characterize the lattice from the standard technique of adjusting a quadrupole strength and observing the subsequent tune shift because only 9 of the 84 quadrupoles are instrumented with separately controllable shunt circuits.. Measuring the beta functions by the method of "1-bumps'' is limited by the uncertainty in the BPM calibration (greater than 10%). In addition, measuring phase advance via turn-by-turn oscillations from a one-pass kick is only possible on the injectionlextraction orbit of the machine and is limited by s i g n a l h i s e in the BPM's. In the Accumulator, measuring the phase advance by comparing phase response difference between upper and lower Schottky sidebandls offers the greatest potential for accurately determining the lattice.
The: amplitude response of a beam to a transverse excitation at frequency w has been calculated by several authors [3] [4] . It is given by:
where w is the frequency of excitation, P ( w ) contains the pickup, kicker, and electronic response functions, " ( U ' ) is the beam distribution, fl are the beta functions at the pickup and kicker, Q is the tune, a is the fractional distance from pickup to kicker, a2 is the fractionall phase advance from pickup to kicker, and w, is the frequency at which the cable delay is matched to the beam delay. At harmonics with no Schottky band overlap, the terms in brackets in eq. (1) separate into a single pole at each sideband. For the case of a symmetric beam distribution, 0 chromaticity, w, set to the central beam frequency, no Schottky band overlap, and if P ( o ) has a linear phase slope, the response at the center of the sidebands is dominated by the residue term in the integral.
The difference in phase between the upper sideband (USB) response and the lower sideband (LSB) response reduces to where n is an integer and C#I~U-K is the betatron phase advance :from the pickup to the kicker. 
MEASUREMENT
The measurement setup is shown in Figure 1 . The pickups used were the Accumulator BPM pickups [5] , which are split plate capacitive pickups. The kickers used were the Accumulator damper kickers [6] , which are stripline kickers terminated in 50R. Cables used were 3/8" and 1/2" heliax (1500-2400 nsec) and RG58 (40-400 nsec). Additional electrical delay was added in the network analyzer to make the total electrical delay equal to the beam delay to within a few 10s of nsec in order to avoid any confusion with 360 degree phase wrap. The deviation
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Figure 1: Measurement setup of the electronic phase slope from linear was determined to be less than 1 degree over the ranges of interest by making S21 measurements of the input and output sections of the loop using the damper kicker fanback signal and the BPM test signal cable. An application program was written to interface the accelerator controls system to the network analyzer and to record data to disk for later analysis.
For the measurement 3x1010 antiprotons were stored on the "core" orbit of the Accumulator and stochastically cooled in all 3 dimensions to transverse emittances of about 1 n-mm-mrad and a momentum full width of 4 MeVlc. Tunes were separated slightly to .610 and .604 to avoid confusion between horizontal and vertical measurements. The chromaticity was measured to be I .5 in both dimensions, and the momentum distribution was recorded periodically to assure that it remained symmetric (and gaussian). The USB and LSB phase and amplitude responses were measured at the N=16,17,18,19 harmonics (9.6 -12.4 MHz) and an average 4~s~ -4~s~ was used in the analysis. The phase differences between adjacent USB's and adjacent LSB's was used to calculate and correct for any additional local electronic phase slope (set w,=wo).
A typical measurement of a single sideband is shown in Figure 2 .
The phase advance to 48 horizontal pickups and 42 vertical pickups was measured. Figure 3 is a plot of the difference between the measured phase advance from location AlQl to each pickup and the calculated phase advance based on the TevI design. AlQl is 7m from the center of a zero dispersion straight section which is a point of symmetry in the ring. There are several sources of error in the phase measurements. 1)
ANALYSIS
The error due to the finite signallnoise ratio is approximately 2 degrees, as determined by observation of repeated measurements. 2) The error due to the nonlinearity of the electronic phase slope is measured to be 5 1 degree.
3) The error due to the .excitation disturbing the beam and distorting the theoretical response was kept to I 2 degrees by keeping the excitation amplitude as small as possible. The errors due to an asymmetry in the beam distribution and finite chromaticity were calculated from eq (1) and found to be negligible in this case. Quadrupole, sextupole, and octupole gradients were adjusted in the model in an attempt to bring the model into agreement with the measurements. Three techniques were used: 1) Individual quadrupole strengths were adjusted one-by-one to minimize the sum of the squares of the phase deviations. Seven quadrupoles were adjusted by .l% -.5%, introducing a slight asymmetry into the lattice. 2) The four major quadrupole busses were varied, and the average strength of each quadrupole type was adjusted by .O% -.2%. 3) A global linear least square fit was done for the 12 quadrupole gradients and bus currents to minimize the sum of the squares of the phase deviations. This last method was found to be ineffective. The phase deviations between measurement and model, after these adjustments, is shown in Figure 4 . The vertical phase deviations have shifted to be approximately symmetric about 0 degrees, and the maximum swing has been reduced by about 20%. However, there is still a systematic difference between measurement and model for the vertical measurements. Figure 5 shows the vertical beta function in 1/3 of the ring as predicted by the adjusted model. 
CONCLUSIONS
The measurements made here have some agreement with the model, although there is clearly a discrepancy in the vertical case. The source of this discrepancy is unknown. The type of measurement described here requires that cables be run from pickups and kickers back to a single network analyzer, so it is practically limited to storage rings of small to modest size. In addition, an approximate model of the lattice is required at the outset in order to make some sense of the data. This technique offers an alternative to the more usual technique of measuring the phase advance by turn-by-turn oscillations due to a one-pass kick to the beam. The two techniques are in many ways equivalent, although this author has not fully investigated this equivalence.
